The central regions of OB Associations are suitable for the study of the initial mass function since the constituent stars have not had sufficient time to migrate far from their formation site or to evolve from the main sequence. This paper reports on CCD observations of the central 7'X7' region of the OB cluster Ocl 352, located in the HII region IC 1805, that is within the association Cas OB6, which is in turn part of the molecular cloud W4. Colors were determined for 160 stars in IC 1805 and this information allowed the initial mass function for the region to be determined. A weighted linear least-squares fit to this mass function in the mass range 2.5-30 » yields a slope of F= -1.38±0.19. This is similar to the slope (-1.25±0.17) determined using the brighter stars identified in a larger region (50'X50') of IC 1805 by Joshi & Sagar [JRASC, 77,40 (1983)]. It is also close to the slope of the IMF determined by other modem studies of select OB clusters. A roll off in the number of low-mass stars is observed but this is attributed to incompleteness in this study's inventory of stars of mass less than 2.5
INTRODUCTION
The theory of stellar evolution is based on the premise that the structure and evolution of a star of a given chemical composition is controlled by its mass. This single parameter allows the calculation of quantities such as the luminosity, radius, and temperature of the star at any point in its history. The frequency distribution of stellar masses at birth, the "initial mass function" or IMF, is important in many areas of astronomy. The most often used IMF is that ascertained from counts of field stars in the solar neighborhood of the galaxy. As field stars are believed to be principally former members of disrupted clusters, this estimate is an average of the IMF over all the former clusters. The majority of stars are observed to form within clusters that are part of large interstellar clouds, and the IMF of these individual clusters would provide information on how the mass is partitioned and redistributed among the protostellar cloud fragments, and how these processes depend on local and global conditions. Van den Bergh (1961) carried out an observational study of the luminosity function of a number of open clusters. It was found that the luminosity functions were flat or falling faintward of M v^6 .5 m , indicating a dearth of low-mass stars. The implication drawn was that rather than low-mass stars being formed in such clusters, their production must be enhanced in associations, i.e., the star formation process was "bimodal" (Larson 1982; Miller & Scalo 1978) . Subsequent studies, such as that of Herbst & Miller (1982) Wilner & Lada (1991) of NGC 2362, supported this notion. However, Kroupa et al. (1992) disagreed with the conclusions drawn about the turnover in the IMF of NGC 2362, and Stauffer et al. (1991) saw no turnover in a study of the Pleiades.
Mass-to-light ratios, spectra, and supemovae rates of well-studied nearby starburst galaxies suggest an IMF that is skewed towards the presence of more massive stars when compared to that found for the local galactic mass function (Telesco 1988 ; for M82 see Rieke et al. 1993 ). This observation that the IMF can vary in nearby galaxies implies that it may be different yet again in more distant galaxies. Furthermore, while the mass function for higher-mass stars can be determined, the abundance of lower-mass stars in these regions is unknown. To understand the causes of the starburst phenomena it therefore will be useful to know not only the average mass function of our own galaxy but also any local variations, particularly in regions of high-mass star formation.
High-mass stars are generally found in extended spatial regions termed associations (Blaauw 1964) . Often the central cores of such associations show evidence for recent star formation (i.e., HII emission, IR sources, etc.) and also contain the highest density of massive stars. These cores are the areas of our own galaxy most similar to the star-forming regions occurring in starburst galaxies, albeit on a different scale. It would be useful to know the IMF in these regions so as to clarify its form, variation, and possible correlations with other parameters. Unfortunately, such information is quite incomplete (Garmany 1994) .
While the study of associations is difficult due to their large spatial extent and the small number of members, there are advantages to the study of the young OB clusters located at the cores of such associations. The youth of such a cluster ensures that all the initial members are present, although some of the most massive ones may have evolved away from the main sequence. Their youth also ensures that random stellar motions and gravitational interactions within a cluster have not had time to carry members far from their birthsites. In addition, the most massive stars have high rates of mass loss that disperse large surrounding volumes of obscuring gas and dust relatively quickly, thus making members easier to locate. An estimate of the mass function of such a region therefore, will be a relatively complete inventory of stars formed in that location within a single epoch. The IMF for some OB associations in our own galaxy have been investigated previously. A review of much of the work in this area has been assembled by Scalo 1986 . It is apparent from this compilation that knowledge of the form of the mass function below ^=4 in such regions is lacking. As reviewed by Scalo, the few clusters that have been studied to such mass limits also reveal markedly different behavior: NGC 3293 appears to have a downturn in numbers with decreasing mass, contrary to the behavior observed in the field IMF and in clusters such as NGC 129. In a more recent study of open clusters in Cassiopeia, Phelps & Janes (1993 find significant variance from the field IMF in two young clusters: NGC 581 and NGC 663.
In order to find the average form of the IMF in massive star-forming regions and the degree of variation from this mean, a study of the high-density core regions of a number of OB associations has been undertaken. The results for the first of these regions, IC 1805 in Cas OB6, is reported on in this paper. Notes to Table 1. * The magnitudes for these stars were determined from the preceding (shorter exposure) calibration and the total rms error would include error from both calibrations.
bom (1972, 1973) . Vasilevskis et al (1965, hereafter referred to as VS A) published a membership study based on an analysis of proper motions. The membership probabilities from this study were subsequently revised by Sanders (1972) . Recently, more accurate photoelectric studies have been conducted by Joshi & Sagar (1983) , G&V, and Sagar & Qian (1990) . Joshi & Sagar (1983) and G&V both found variable extinction across the cluster with E(B -V) values ranging from 0.68 to 1.4. The variation in E(B -V) is, however, much smaller for the central 7 arcmin of the cluster (0.7-0.9) with a mean of 0.8. Joshi & Sagar (1983) and G&V determined a distance modulus of 11.9 mag for the cluster and an age of approximately 10 6 yr. Star counts made by G&V indicate an angular diameter for this cluster of 40 arcmin or more, however, all the O stars and half the B stars are found within 20 arcmin of the centrally located star VS A 165. G&V also found the ratio of total to selective absorption to be normal (/^=3.1 ±0.1) in the direction of the cluster, a result supported by the near-infrared study of Sagar & Qian (1990) and the multiband studies of Hanson & Clayton (1993 42?36, &ooo=+61°27'21") , within the association Cas OB6, which in turn is part of the molecular cloud W4 that is found in the Perseus arm of the galaxy. The cluster is very young and has been classified as Tmmpler class II3mN (Lyngâ 1984) . A weighted average distance for IC 1805 of 2.4 kpc has been determined by Guetter & Vrba (1989, hereafter referred to as G&V); however, there exists a large scatter in the independent determinations of the distance used to arrive at this value. At the core of the cluster is the O star HD 15558 (SAO 12326) that is contained in the multiple system ADS 1920. The radio maps of Ishida & Kawajiri (1968) and Landecker et al. (1987) , show a shelllike filamentary structure surrounding the core. Additionally Goudis & White (1980) have mapped the obscuration in this region using Ha data and 1420 MHz radio continuum data. They find that the central region has the minimum extinction in IC 1805, most likely because stellar radiation from the central stars has lead to either the destruction or the dispersal of the dust from that volume.
A number of photographic studies of IC 1805 have been made previously, namely, by Hoag et al (1961) , Ishida (1969) , and Moffat (1972) . Spectroscopic studies include those by Hoag & Applequist (1965) , Ishida (1970) and WalImages of the core of IC 1805 were obtained using the R.I.T. CCD camera mounted on the, now defunct, 24 in. Northern Planetary Patrol Telescope located at Mauna Kea, Hawaii on the night of 1991 November 2/3. The R.I.T. camera consists of a Photometries CH-250 head equipped with a 2044X2033 pixels Kodak KAF-4200 CCD chip, cooled using a three-stage thermoelectric cooler. A mix of ethyl-glycol and water was circulated through the camera head to act as a heat sink. The temperature of the chip was regulated at -35 °C, and the gain of the off-chip amplifier was set so that one AD unit (1 output count) was equivalent to 5 electrons of charge at the output of the CCD. The read noise of the onchip amplifier and readout electronics combined was ^15 electrons as reported by Ninkov et al (1993) . Using centroids for stars in the IC 1805 field that have positional information given in the Hubble Guide Star Catalog, the plate scale was found to be 0.224'7pixel, corresponding to a field of view of 7.6 arcmin along a side of the CCD. Small translations in telescope pointing between the images taken through different filters, and the exclusion of stars within 50 pixels of the field edge, reduced the effective field of view to ^7.0 arcmin on each side.
Observations centered on HD 15558 (SAO 12326) were made using Bessel B, V, R, and I filters (Bessel 1990) . A synopsis of the data used in this paper is presented in the first two columns of Table 1. During the night of these observa-1995AJ   110.2242N   2244 NINKOV ETAL: IMAGING OF IC 1805  2244 lions, bias frames, dark integration frames (600 s each), and flat-field images of the morning sky through each filter used were also obtained. The CCD used for these observations had poor sensitivity in the blue which, when combined with the fact that all of the stars observed were reddened to some degree, resulted in B magnitudes being measurable for only about one third of the stars in the field.
DATA REDUCTION
The raw CCD data was calibrated for instrumental effects as described in Ninkov et al (1993) and Ninkov (1994) . A mean bias frame was subtracted from both the IC 1805 data frames and dark frames to remove the offset necessarily imposed on each exposure. Bias-subtracted dark frames were averaged after removal of cosmic ray events. This last process was achieved by taking the difference between two dark frames and thresholding so that all pixels with values less than five times the rms noise level (5cr) were set to zero. This results in a frame of zeros and isolated cosmic ray affected pixels, which can then be subtracted from the first of the two dark frames to effectively remove the cosmic rays from that frame. The mean dark frame was scaled according to exposure time and subtracted from all the data frames of IC 1805.
Twilight flats for each filter were made with the telescope pointed at the zenith on the morning prior to the observations. A number of artifacts were visible in these flat fields images. Firstly, a few very small (^10 pixel diameter) totally dark regions are seen that are the result of dust particles lying directly on the chip. However, none of these regions overlapped any stellar images. Secondly, large (100-200 pixel diameter) ring-like features of 10% lower intensity than the surrounding level were noticed. These are attributed to shadows that are cast by dust on the protective quartz window located just in front of the CCD. Thirdly, a slight vignetting along the western edge of the CCD frame was apparent. Fortunately, only a handful of stars of interest are located in this area. It was determined that none of these artifacts significantly compromised the photometry reported in this paper.
A processed CCD image obtained through the R filter is shown in Fig. 1 . An enlargement of the region in the immediate vicinity of HD 15558 is shown in Fig. 2 Fig. 2 it has three optical companions (Nos. 78, 81, and 82).
PHOTOMETRIC CALIBRATION
Normally, stars of known brightness outside the desired field are observed during the night in order to calibrate the brightness of stars in the cluster frame. Unfortunately, no suitable standard star observations were available from any night of the observing run in which the IC 1805 data used in this paper was collected. As a result, previous photometric measurements of the brightest members of the cluster, available from the literature, were used to provide calibration information. Thirty-two stars visible on the CCD images are listed in the comprehensive IC 1805 membership study of VS A. The visual magnitudes listed for stars in VS A came from photographic data with quoted uncertainties exceeding 0.1 m . Such large uncertainties make this data unsuitable for calibration of the CCD frames.
Fortunately, ten stars in the CCD field of view had photoelectric B and V values published by Joshi & Sagar (1983) and these were used for frame calibrations. An eleventh star, the central O star (VSA 148), is also included in the table, although it was too bright to be used for any calibrations (i.e., that star was saturated in all the CCD images). The B and V magnitudes listed for this star were taken from VSA. G&V provide V-I color indices obtained in the KronCousins system for eight of these eleven stars, as well as a compilation of spectral types for nine of the eleven calibration stars from a variety of sources (Hoag & Applequist 1965; Ishida 1970; Walbom 1972 Walbom , 1973 . The I magnitudes derived, were converted to the Johnson system as prescribed by Bessel (1979) .
None of the stars in the field had published R magnitudes and therefore a more indirect technique for obtaining calibration had to be used. The reddened R magnitude for each of the nine stars in the field having an assigned spectral type was derived using their inferred intrinsic color and the standard relationship:
where (V-AE) 0 is the intrinsic color corresponding to the spectral type as given by Johnson (1966) . V and B values were taken from Joshi & Sagar (1983) which, together with the star's known spectral type, allowed the E(B-V) to be determined. Sagar & Qian (1990) and Hanson & Clayton (1993) have found that the interstellar extinction law towards many IC 1805 cluster members is normal, and so the ratios of total-to-selective absorption R r and R v was taken to be 2.32 and 3.10, respectively (Schmidt-Kaler 1982) . The B, V, i?, and I magnitudes compiled for the calibration stars are listed in Table 2 . Not all the calibration stars were useful on all frames. In some cases they suffered saturation, blending, or fell too close to the edge of a CCD frame and, therefore, could not be used. These listed values were used to determine effective temperatures and bolometric magnitudes for the calibration stars, and thereby enable their placement on the HR diagram.
The number of "counts for zero magnitude" (cfzm) was determined for each calibration star in a frame. The average cfzm value for all calibration stars on a frame was then used to calculate the magnitudes of all other stars in that frame. The cfzm for any individual calibration star was disregarded in calculating the average if it deviated by more than 2a from the average value of all the calibration stars on that frame. As all of the original calibration stars were saturated on the 300 s I frame, and most on the 300 s R frame, magnitudes for selected intermediately bright stars present on the 20 s / exposure and the 100 s R exposure, where the calibration stars were unsaturated, were determined. These intermediate stars were then used to calibrate the 300 s exposures. Table 2 lists the number of stars used to calibrate each frame, and the rms error (in magnitudes) associated with the calibration based on the standard deviation of the cfzm. •5*3*7" .8 Tables 2 and 3 .
Photometry was obtained using the apphot routine in the IRAF software package (version 2.09). Initially a value for the sky brightness on each CCD frame was estimated by finding the average value in 9 to 16 circular areas (depending on the frame) of radius 40 pixels that were void of stars. This value was then subtracted from the frame. The central position of each star was found using daofind. The FWHM of the PSF was measured to be ^10 pixels (i.e., 2.2") with notable elongation in the east/west direction on the longer exposures due to telescope tracking error. It was found that 99% of the light from each star was contained within an aperture of 40 pixels in radius. Photometry of all stars was accomplished using eleven apertures with radii ranging between 10 and 60 pixels. For dimmer stars and those stars that were blended with neighbors, smaller apertures were used. In those cases an aperture correction was applied to account for fractional losses in the collected flux.
For approximately two-thirds of the stars a local estimate of the sky background was made in addition to subtraction of the global mean sky value described previously. Where practical, this was done by placing an annulus of sufficient size to measure the sky brightness just beyond the observed limit of the star's PSF (typically, 40 pixels radius and 10 pixels width). This residual sky background in counts/pixel (sometimes positive, sometimes negative), multiplied by the number of pixels within the aperture, was subtracted from the total counts within the aperture. Subsequently the aperture correction was applied. The measured magnitudes for all stars in these CCD fields are listed in Table 3 . Column 1 is a sequential identification number used in this paper, while columns 2 and 3 list the identification numbers assigned to some of the stars by VS A and Hoag et ah (1961) , respectively. Columns 4, 5, 6, and 7 contain the measured Z?, V, R, and I magnitudes as determined by this work. A colon following the tabulation in these columns indicates an associated photometric uncertainty larger than the standard (as given in Fig. 3 ). Column 8 lists the E(B -V) values used for deriving the M bol and r eff values that are listed in columns 11 and 12. Columns 9 and 10 are the M bol and Tçff values determined assuming a uniform E(B -V) of 0.8 for all stars in IC 1805. The procedure for arriving at these values is outlined in a later section. Column 13 lists the probability of membership in the cluster based on the analysis of proper motions as made by Sanders (1972) . Column 14 lists comments that identify any special circumstances that may have affected the photometric measurement of that star.
The principal source of uncertainty in the photometry of stars measured from these CCD images is in the accuracy of the estimation of the overlying sky flux and underlying cluster nebulosity. The uncertainty in measuring this background, which also includes the effects of read-noise, was estimated by measuring the variation in the average count within regions void of stars. These variations were converted to magnitude uncertainties within the selected apertures for stars of different brightness. Figure 3 shows this standard uncertainty as a function of magnitude for each filter. Stars which did not receive a residual sky correction (in addition to the frameaverage sky subtraction) are marked with a colon in Table 3 and their uncertainty is estimated to be three times the standard.
As a result of interstellar reddening, the V magnitude of most stars on the frame were fainter than either the R or I magnitude, making the signal-to-noise in V comparably lower and the errors higher. To distinguish the more reliable photometry, a magnitude limit of 17.6 m in V was imposed as a condition for "good photometry" (i.e., stars brighter than this magnitude limit had an uncertainty in their photometry of ^0.1 m ).
MEMBERSHIP
The proper motion study of Sanders (1972) provided membership probabilities p for 32 stars within the CCD field of view. Two of these stars were excluded from study be- Although uncertainties in V were lower than those in R and I for a given magnitude, they were higher than those in R and I for a given star. This is because the V magnitudes were fainter due to interstellar reddening while the maximum exposure times were kept equal. The proximity of other stars may have corrupted the measured proper motion values for these stars. In all, a total of twenty four stars were assumed to be members based on this information. Cluster membership for the remaining stars in the CCD field was determined on the basis of the consistency of their reddening as obtained from a color-color diagram. Those stars having E( 5 -V) values falling within the range expected for constituents of IC 1805 were deemed members.
Customarily, a plot of (U~B) vs (B-V) colors is used for distinguishing foreground stars of late spectral type and low reddening from cluster stars of early spectral type and high reddening. In such a color-color diagram, stars will be displaced from their intrinsic main sequence position along a straight line of length proportional to the amount of reddening along the line of sight. This technique works well if the cluster members under study are earlier than A0, but is less decisive for stars of type A through M. In the same manner, separation of later-type cluster stars from even-later-type field stars has been attempted here using (B -V) vs (R -I) and (V-/?) vs (R-I) plots. Such plots are effective for separating field stars with little or no reddening from cluster members with substantial reddening. The method is less effective, however, for identifying field stars of moderate reddening because the slope of the main sequence line is nearly coincident with the slope of the reddening line.
The (B-V) vs (R~I) plot shown in Fig. 4 displays data for 49 stars in IC 1805 using colors determined from the CCD data. Filled circles represent the 24 stars taken to be members as stated above, filled triangles represent the six assumed nonmembers, and open circles represent 19 stars for Fig. 4 . B-V vs R-I color-color diagram for IC 1805. The solid curve is the unreddened main sequence taken from Johnson (1966) . The dashed curves are the main sequence reddened by amounts corresponding to minimum, average, and maximum known amounts of E (B _ V) for the cluster. The dotted arrow is the reddening vector. Filled circles and triangles represent stars with Sanders (1972) membership probabilities [*the following were granted membership based on spectra: 80(VSA148), 75(185), 81(153); the following was denied membership based on spectra: 101(170)]. Open circles represent stars without prior membership probabilities. which no membership data were available. Also shown is the unreddened main-sequence curve, and this curve reddened by three amounts corresponding to color excesses in (Z? -V) of the reported minimum, average, and maximum amounts for this cluster. It can be seen that a main sequence is fairly well defined by the circles and is reddened by an E[B -V] of 0.8. The foreground A1 star No. 101 (VSA 170) appears at the top of the plot with colors as blue as the cluster 05 star. Figure 5 displays (V-R) vs (R -I) color information for stars in IC 1805 using the V, R, and I magnitudes listed in Table 3 . As in Fig. 4 , the intrinsic main sequence is shown along with three main-sequence curves spanning the range of reddening observed in IC 1805. In Fig. 5(a) a total of 135 stars are shown. Fifteen stars listed in Table 3 with large uncertainties attributable to blending with brighter stars or having other serious problems compromising accurate photometry, are not shown and were excluded from consideration (noted in the comments column in Table 3 ). Filled circles and triangles represent the 30 stars with Sanders probabilities and/or spectra defining their membership status as discussed previously. Open circles and triangles are used for the 66 stars with V=^17.6 m . Pluses and crosses represent 39 fainter stars with uncertainties in V of more than 0.1 m . The moderately reddened A1 star No. 101 (VSA 170) again appears bluer than the reddened O and B stars. There is a large uncertainty in the photometry of star No. 81 (VSA 153) resulting in its unusual placement on the color-color diagram. This is attributable to it being blended with the central O star. However, as it was assigned a spectral type of B2 by Ishida 1970, indicative of membership in this young cluster, it was considered a cluster member.
In order to identify probable cluster members a color excess, -was determined for individual stars where possible. This was achieved with the aid of a color-color diagram by extrapolating from the initial location of the star along the reverse direction of the reddening vector until an intercept occurred with the unreddened main sequence. The length of this vector is directly related to the star's E(B -V). The dispersion in the (V-R) vs (R -I) main-sequence colors is ^±0.03 mag, as found in a statistical study of all early type stars with V, R, and I information in the Bright Star Catalog (Ninkov & Bretz 1995) , which is much smaller than the errors associated with the CCD photometry. An alternate, and superior, approach is to use the star's known spectral type to infer an intrinsic color which, together with the observed color, allows the E(B -V) to be calculated. This was possible for the 9 stars with spectral types listed in Table 2 . Finally, there were stars with Sanders (1972) probability p>50% but no assigned spectral type, and for which the extrapolation technique provided an ambiguous answer because of multiple possible intercepts of the extrapolation with the unreddened main sequence. For these stars the average color excess for this region of IC 1805 (i.e., 0.8) was assumed. The E(B -V) values determined in these ways are listed in column 8 of Table 3. G&V studied the reddening for stars in the direction of IC 1805 and found that stars with an E(B -V) between 0.6 and 1.24 were members. Stars whose color excess fell within that range, given the photometric uncertainties, were considered cluster members and are indicated by open circles and plus signs in Fig. 5(a) . Figure 5 (b) then shows the same diagram "cleaned" of all the non-member stars. Only 76 stars remain that have either proper motion, spectra, or reddening consistent with membership in IC 1805.
In order to ascertain if the number of stars identified as nonmembers is consistent with that expected for an average field in this part of the sky, an estimate of the number of field stars was obtained using published galactic star counts. The mean number of stars per square degree as a function of galactic latitude and limiting magnitude is presented in Scheffler & Elsässer (1965) . However, Sears & Joyner (1928, hereafter referred to as S&J) have found that there is also a considerable variation in the star density on the sky as a function of galactic longitude. Fortunately S&J provide corrections to the mean star count numbers for 10 o X10° (or 10°X5° near the plane) regions on the sky to various limiting magnitudes given in the international photographic band (m ipg ). Bachall & Soneira (1980) found that these photographic magnitudes include a systematic error and have provided a transformation from S&J's m ipg to magnitudes in the more familiar Johnson V band, m v A1  A2  A3  A5  A7  A8  F0  F2  F5  F8  GO  G2  G5  G8  K0  Kl  K2  K3  K4  K5  K7   9230  8970  8720  8200  7850  7580  7200  6890  6440  6200  6030  5860  5770  5570  5250  5080  4900  4730  4590 sasser (1965) , the number of field stars predicted would be 82).
Of the 160 stars listed in Table 3 , 150 fell within the 7'X7' target field (i.e., were contained in the V, R, and I frames). Of these, 91 stars were brighter than 17.3 m in V, and of these 58 satisfied criteria for classification as members of IC 1805. This leaves 33 stars in the sample, to this limiting magnitude, that are likely field stars. This is close to the 37 expected using the published star counts of S&J, therefore providing some confidence in the procedure used here for selecting member stars.
H-R DIAGRAM
In order to determine the initial mass function of the IC 1805 star-forming region, the photometric information obtained needs to be mapped onto the HR diagram and compared to theoretically calculated mass tracks. Such techniques have been used previously in the study of OB clusters in the Large Magellanic Cloud and our own galaxy (e.g., see Massey 1993) .
The observed color for each star in IC 1805 was dereddened and then used to assign a main-sequence spectral type using the color-to-spectral-type relationship of Johnson 1966. Whenever available the dereddened (B-I) 0 color was used to make this transformation, otherwise (V-/) 0 was relied upon. The assigned spectral type was then used to determine an effective temperature (T eff ) and a bolometric correction (BC). The relationship of spectral type, effective temperature and bolometric correction to the two color indices is listed in Table 4 . The values of r eff and BC listed in Table 4 were extracted from Schmidt-Kaler (1982) for stars of spectral types B through G, and from Chlebowski & Garmany (1991) for O stars.
Using a distance modulus for IC 1805 of 11.9 m (G&V), the bolometric magnitude for each of the observed stars can be calculated using M bol =Vo-ll-9 m +BC, where V 0 is the dereddened visual magnitude of the star, and BC is the bolometric correction appropriate for the assigned spectral type. A H-R diagram was derived using all stars shown in Fig.  5 (a) except those with low Sanders (1972) probabilities (filled triangles). A uniform color excess of E(Z?-V)=0.8 was assumed initially for all stars except those with an assigned spectral types and a calculated E(B -V) listed in Table 2 . The resulting diagram is shown in Fig. 6(a) and the M b0 | and log r eff values used are listed in columns 9 and 10 of Table 3 . Filled circles correspond to the same stars given this symbol in Fig. 5 Fig. 5(a) ]. Additionally, the plus symbols indicate all stars with 17.6 m^V^1 8.6 m [i.e., corresponding to pluses and crosses in Fig. 5(a) ]. An average uncertainty in both axes, attributable to carrying forward the estimated photometric uncertainties, is shown in the lower part of the Fig.  6(a) .
Overlaid on the data shown in Figs. 6(a) and 6(b) are post-main-sequence evolutionary tracks taken from Maeder & Meynet (1988) For stars with mass greater than 0.6 ,AE 0 , the differences between these sets were not large enough to affect our results and so the first scenario (CM-Alexander) is shown. It is assumed that most objects in IC 1805 below the 5 .^AE 0 line would have to be approaching the main sequence as the alternative view (i.e., that they are evolving off the main sequence) would imply ages greater than 10 8 yr which is inconsistent with other indications of fairly recent star formation. The dotted lines labeled A through D in Figs. 6(a) and 6(b) are selected isochrones corresponding to the premain-sequence tracks. Note the population of very young objects in Fig. 6 (a) based on these tracks, indicating the possibility of an extended period of star formation.
A "cleaned" H-R diagram was also constructed [Fig. 6(b) ], using only those stars for which the likelihood of IC 1805 membership was high [stars shown in Fig. 5(b) ]. In this case the individually determined color excess (listed in column 8 of Table 3 ) was used to place stars. Symbols in Fig.  6 (b) correspond directly with those of Fig. 5(b) . Notice that most of the very young objects previously seen in Fig. 6(a) are no longer present, yielding an estimate for the cessation of star formation more consistent with other indicators. It is also apparent that some of the fainter stars (U<17.6 m ) are now found above the 1.8 mass li ne * This is a direct result of using the larger color excess values derived graphically. From Fig. 6(b) it is also clear that the detection of highly reddened stars of mass <2.5 ^AE Q is likely incomplete as such stars will be fainter than our magnitude limit. Note that most of the very young objects have disappeared, but that faint stars (pluses) now inhabit higher-mass bins.
THE MASS FUNCTION
The mass spectrum/(m) is defined as the number of stars bom per unit mass interval dm, and the mass function F(log m) as the number of stars bom per unit logarithmic (base ten) mass interval ¿/(log m ) (Scalo 1986 ). Normalization of F (log m) by the observed area of sky gives the "initial mass function" f(log m). The parameter of frequent interest is the logarithmic slope of ¿(log m), ¿/log[¿(log ra)]
which, for a power-law mass spectmm of the form /(m) =Amy, means that the index y=F-1. The data shown in the H-R diagrams in Fig. 6 can be used to calculate values of ¿(log m). Stars are binned into a set of mass ranges. Dividing the number of stars in each bin by the log-mass range of each bin and the effective area of the cluster observed (2.39X10 -5 kpc 2 for the CCD images), determines the function ¿(log m). Table 5 lists the results of this procedure for two datasets: the uncleaned dataset of all stars with photometry, and the cleaned dataset of stars with either proper motion, spectra, or reddening consistent with membership in IC 1805. Figures 7(a) and 7(b) show log ¿ plotted against the log of the mean mass of each bin for two cases. In both figures the filled and open circles represent the result obtained from the dataset using, only stars with V^17.6 m and all stars with reliable photometry, respectively. Error bars shown represent JN deviations. Figure 7 (a) displays the result of using the data shown in Fig. 6(a) (i. e., all stars with reliable photometry). The solid line in Fig. 7(a) is a linear-least-squares fit to the filled circles with each point being weighted by the number of stars within its mass bin. With the lowest mass range bin excluded due to incompleteness, this fit yields a slope of r= -1.25±0.24. Figure 7 (b) corresponds to using the data displayed in Fig.  6 (b) (i.e., stars for which membership is more certain). The solid line is again a weighted least-squares fit to the filled circles, however, in this case the three lowest mass bins have been excluded because of suspected incompleteness. The slope then determined is F=-1.38±0.19.
Also shown in Figs. 7(a) and 7(b) are data points obtained from the study of IC 1805 by Joshi & Sagar [1983] that provided photoelectric measurements for all stars in IC 1805 that had Sanders (1972) membership probabilities p>50%. That study covered an area of approximately 3000 arcmin 2 also centered on the multiple system ADS 1920 in IC 1805. This is a far larger area of the sky than the approximately 49 arcmin 2 covered by the CCD used in this study. Sagar et al (1986) transformed those photoelectric observations onto a H-R diagram, and using theoretical mass tracks available at the time, determined the mass distribution for the 136 brightest stars in IC 1805. From Table 3 in Sagar et al. (1986) , the number of stars in each mass bin can be extracted and converted to a mass function by dividing by the width of the mass bin (0.1 ^# 0 ) an d the area surveyed (3000 arcmin 2 =1.46X10 -3 kpc 2 ). The points so determined are shown in Fig. 7 (as triangles) and a weighted linear leastsquares fit over the mass range 0.74<log(M/M 0 )<1.8 yields a F= -1.25 ±0.17. Thus, the slope of the mass function for the central 4 pc region of IC 1805 and for an extended 40 pc region around the core are essentially identical given the level of uncertainties. So, while the central region of IC 1805 has a greater absolute rate of star formation, the mass distri- (Fig. 7) as described in the text. In columns 3 through 6 the calculation was made for data contained in Fig. 7(a) . In columns 7 through 10, the "cleaned" data from Fig. 7(b) was used. In each case, very dim stars with larger uncertainties were included and then excluded. See Fig. 8 for plots of these values. bution of the stars produced is very similar to that found for the outer region. Massey & Thompson (1991) undertook a study of the galactic OB association Cyg OB2 to study its mass function. Cyg OB2 is a highly obscured cluster [E(B-V) = 1.3] con- Fig. 7 . The mass function for the central region of IC 1805. Filled circles represent the data from this study when only stars with V=S17.6 are considered. Open circles represent the lower-mass bins when all stars are considered. Triangles represent data from Sagar et al (1986) . Error bars show deviations for each point, (a) Data derived from Fig. 6(a) . The solid line is a linear least-squares fit to the filled circles (excluding the lowest mass bin due to incompleteness) weighted by N, the number of stars in each bin. The slope r= -1.25 ±0.24. The dotted line is a weighted least-squares fit to the triangles ignoring the two lowest mass bins yielding a slope of F=-1.25 ±0.27. (b) Data derived from Fig. 6(b) . The solid line is a weighted leastsquares fit to the filled circles, excluding the lowest three mass bins, having slope r=-1.38±0.19. Recall that use of the variable color excess leads to incompleteness of higher-mass bins for Fig. 6(b) . taining one of the few classified 03If stars and the ultraluminous B supergiant VI Cyg OB No. 12. Their study was focused on the high end of the mass spectrum and therefore a large region of the Cyg OB2 association (3.13X10 -4 kpc 2 region centered near SAO 49775) was imaged to locate sufficient numbers of such stars. In the small region of overlap in the mass range between the data for Cyg OB 2 and that for the core region of IC 1805, the absolute values of the mass functions are surprisingly similar {^lO 5, 5 kpc~2[(log m/zno)] -1 }. The mass function determined from this CCD data is likely affected by the incompleteness in the inventory of stars. Two factors contribute to this undercounting of the number of stars present to some limiting magnitude. Firstly, some stars, although identified, were excluded from the H-R diagram if their image was sufficiently blended with that of another star to affect their photometry. Examination of the CCD frames found only 10% of stars identified to limiting magnitudes of both 17.6 m and 18.6 m were corrupted by nearby companions. Secondly, some dim stars near the limiting magnitude may not have been identified at all. A star fainter than some limiting magnitude can be completely obscured within the PSF of a star that is sufficiently brighter. Inspection of these CCD frames found that dim stars of peak pixel value I p could not be detected if located within that portion of a bright star's PSF that had pixels values greater than 21 p . It was found by inspection of the CCD frames that stars of V magnitudes 17.6 m and 18.6 m would have been "hidden" in 1% and 4% of the frame, respectively (i.e., over this fraction of the frame, all stars fainter than the specified magnitude would have been missed). Accounting for both of these effects implies that the level of completeness of photometry of stars to a V brightness of 17.6 m is 89%, and to 18.6 m it is 86%.
CONCLUSIONS
The initial mass function of the core region of IC 1805 has been determined. The slope of the IMF in the core is nearly identical to that found for a more extended region of IC 1805 from the data of Sagar et al. (1986) . Thus, the general mechanism for star formation is likely similar in the high density core and the surrounding region. However, the absolute value of the IMF is a factor of 10 larger in the core than in this extended region, implying a greater quantity of material available near the core for conversion to stars during (Zombeck, 1992) . b) Hillenbrand et al. (1993) c) Massey & Johnson (1993) d) Massey & Thompson (1991) e) Guetter &Vrba (1989) f) Phelps & Janes (1993) the period of active star formation. Dickel's [1980] scenario for the formation of the W3/W4 region begins with an interstellar cloud entering the density wave shock of the Perseus arm. The cloud was distorted in such a manner that the head was highly compressed and fragmented quickly, resulting in the formation of the stars of OCL 352. The rear of the cloud was less compressed and evolved more slowly, and is now identified as W3. The fact that the slope of the mass function is similar over a large spatial region implies a single brief epoch of star formation consistent with DickeTs scenario.
As the number of stars used to determine the IMF in early-type clusters is typically small, averages over many OB clusters and associations have been used to determine an average IMF. Garmany et al (1982) determined a slope for the IMF of F = -1.6 using a volume-limited sample of stars of mass greater than 20 .AEq (i.e., O stars) within 2 kpc of the Sun. Additionally, evidence was found that the slope of the IMF was different when only stars from the sample within the solar circle (r= -1.3), or only those outside the solar circle (r=-2.1), were considered. Humphreys & McElroy (1984) used a sample of all stars with mass greater than 15 (i.e., O and B stars) lying within 3 kpc of the Sun to determine an IMF having slope F =-2.4. More recently, studies of the IMF in a few young clusters have been made using CCD observations: NGC 6611 (Hillenbrand et al 1993) , Tr 14 and Tr 16 (Massey & Johnson 1993) , Cyg OB2 (Massey & Thompson 1991) , NGC 663 and NGC 659 (Phelps & Janes 1993) . Table 6 is a tabulation of the slope of the IMF determined for these clusters by the listed investigations. Although these clusters span a large range of galactocentric distances, there appears to be no corresponding systematic variation in the slope of the mass function.
From the studies summarized in Table 6 , a there is a range in the value of the slope of the IMF in young star clusters of F = -1.1 to -1.4 is found. This is close to the value expected assuming a Salpeter (1995) mass function with a y=-2.35, and therefore F= -1.35. Elmegreen's (1993) concept of star formation in turbulent self-gravitating clouds having a hierarchical structure similar to the density structure of the turbulence, results in a range for the predicted slope of the stellar IMF of between -1.25 to -0.75. This range is dependent on the value of the correlation parameter relating turbulence velocity and scale length, where the lower value of the IMF slope corresponds to using the parameter value expected in supersonic turbulence (Fleck 1983) . Van den Bergh & Sher (1960) reported a relative deficiency of low-mass stars in a number of clusters they studied. However, many of those clusters were sufficiently old for dynamical evolution to be a possible factor. Scalo (1986) reviewed the mass functions available in the literature for OB clusters and found only one sound case of a low mass turnover in the mass function. That example was the cluster NGC 3293, for which Herbst & Miller (1982) found a deficiency of stars of mass below 3
. The present work finds no such turnover in the mass function of IC 1805 to a limiting mass of 2.5
. However, in many other respects NGC 3293 and IC 1805 are very similar, both are moderately young (<1X10 7 yr); the earliest spectral type found in the cluster is similar (B0 vs 07); the size of the central condensation of stars in both cases is ^3 pc; and the surface densities of stars in the clusters are comparable («*7 stars/pc 2 for stars with M y <5 m ). One difference is in their galactocentric distance. Using a heliocentric distance for NGC 3293 of 2.6 kpc as determined by Turner et al (1980) , NGC 3293 is located at 8.4 kpc whereas IC 1805 is located at 10.5 kpc. Nevertheless, this difference in galactocentric distances is unlikely to be a significant factor in determining the presence or otherwise of a turnover, as it has already been established that another parameter dependent on the star-formation process, the slope of the mass function, shows no unambiguous dependence on galactocentric distance (see Table 6 ).
Superior CCD data on two other similar young clusters, NGC 3293 and Berkeley 86, are presently being analyzed and will be used to study the mass content in young clusters to fainter magnitudes.
